By A. K. CHALMERS, M.D. (Formerly Medical Officer of Health, Glasgow.) INTRODUCTORY.
IT was explained that the following inquiry h'ad been undertaken with the object of ascertaining whether national statistics afforded any answer to the question whether the ' cottage" and "tenement " type of house (using the latter term as synonymous with the " land of houses" as understood in Scotland) affected the health of the occupier in opposite directions. The results were submitted to a conference of medical officers of health held during the Congress of the Royal Sanitary Institute in July last. The principal conclusion suggested is that the "tenement" system, as known in Scotland, is prejudicial to child life mainly through the commoner forms of infectious disease, and that the unabated continuance of these diseases, during a period in which the diarrhaeal death-rate among infants had undergone a marked diminution in England, goes far to' explain th6 reversed relationship now existing between the infant mortality rates of both countries.
For this reason, and because of the economic issues implied in any suggestion that our national housing customs require reconsideration, a renewed criticism of the data on which the conclusion rests seems in the highest degree desirable; and so I have been induced to submit for your consideration material which, in view of what I have just stated, is not new.
Of recent years, and very largely in connexion with housing schemes, there has been, I think, a marked tendency in Scotland to get away from our former habit of building houses in tenements in favour of one which takes the cottage as the type, but modifies it on occasion, to provide four houses in one block, so arranged that each house has a separate entrance from the open air.
In England, on the other hand,'if I understand the position rightly, there would appear to be a growing volume of opinion in the opposite direction-that is, in favour of the tenement type-so that each country would appear to seek a solution of its housing problem in the direction in which it has least experience.
How far the tendency in either case has been influenced by the amount of suitable and convenient building land available, or the economic bearing of this on the relative cost of site, has, of course, an important bearing on the question, but is not here at issue.
Primarily the question is whether the close proximity of tenement life creates conditions prejudicial to the health of the inhabitants which are absent from the cottage type of house. At first sight the question seems simple enough, and comparisons have been made between contrasted groups. But the accidents of selection are not inconsiderable and may vitiate the comparison, and it occurred to me that we have readily available a mass of information in our national statistics which may be applied experimentally, at least, to the question we propose to consider. HOUSING CONTRASTS. As illustrative of housing provision in England we may take, I think, Dr. Niven's description of Manchester as a city of cottages of four or five or more rooms.
In Scotland, on the other hand, and more particularly in its urban areas, it is our habit to build tenements in blocks of three or four-sometimes more-stories in height, with two or three houses on each floor in modern tenements, four and even more in tenements of older type, especially where these have been " made down" from houses of larger size. Each floor is entered from a landing which is usually reached througb a close or covered passage leading to an inside stair common to all the houses, so that few of our tenement houses save those on the ground floor enter directly from the open air.
At the outset, therefore, one important difference is obvious. The cottage type of house enters directly from the open air whether it be street or court; the tenement house as a rule enters from a contained space, whether it be close or stair, the air of which has free access to all the houses. The facilities which this offers to the transmission of certain forms of infectious disease we shall see later.'
Another element in this picture is that at last census 72 per cent. of the population of Scotland were resident in houses of not more than three apartments, and 43 per cent. were living more than two persons per room.
Our houses have fewer rooms, but on the average the rooms are somewhat larger than those of houses in England.
GENERAL DEATH RATE. On the basis of this housing contrast we may look cursorily at the crude deathrates of both countries.
Since 1861, in one decade only (1881-90), has this rate for Scotland been as low as that for England and Wales-usually it is fully 1 per 1,000 higher. In the decade 1871-80, and again in 1901-10, the excess was 2 per 1,000. This makes no correctionl for age or sex.
The groupings under which the excess rates in Scotland occur are the following: 22. DIARRH&FA at "All Ages " save in Northern Counties," where at ages 1 to 5 it is higher than Scotland. Under 1 the rate for Scotland is much below the rate for England and Wales and for the Northern Counties.
23. APPENDICITIS and TYPHLITIS.
28. MALFORMATIONS. DEATH-RATES CORRECTED FOR AGE AND SEX. To extend the comparison into age and sex, I have taken out the deaths of each sex in eight age-groups for the years 1921-23, and applied them to the populations at corresponding ages of the County groups which I have obtained through the courtesy of the Registrar-General for England.
The northern boundary of the MIidland Counties group would be represented by a line drawn irregularly across England from the Dee to the ilumber along the southern limits of Cheshire and Yorkshire; and a second line, stretching from the Thames to the Severn and including London, separates the Midland from the Southern Counties. It is thus possible to compare the geographical divisions of England with Scotland as a whole.
I have grouped the deaths under thirty-two classes, but there are many difficulties in making a reliable comparison, especially when a second physiological system becomes involved before death. Probably the most frequent illustrations arise when heart disease of some duration proves fatal through a lung affection. In England, unless I am mistaken, this would be classified under heart disease, in Scotland under diseases of the respiratory organs. A system of national statistics should aim at least at uniformity. This difficulty does not arise, however, with deaths from infectious disease, but must be kept in view when making other comparisons.
The climatic differences of these geographical units may be represented thus Note.-(1) The mean temperature rises steadily southwards; (2) the rainfall is dominated by the hills; (3) the daily range of temperatuire is uniform in the hilly districts, and greatest where there are no hills.
THE LIVE S AT RISK.
The estimated population of England and Wales in 1922 was 38,158,000, and of Scotland 4,904,000, so that the lives at risk in both countries during 1921-23 amounted to over 129,000,000 (129, 187, 769) , and the total deaths occurring among them to fully one million and a half (1, 592, 592) . This would give a death-rate for Great Britain of 12-3 per 1,000.
For comparison these may be separated into the geographical groups just mentioned.
The population of these divisions in 1922 was as follows: 
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The following table shows that for each sex at all ages corresponding differences exist: The extended tables of the causes of death at the eight age-grouips extracted are not reproduced, but the following abstract of the rates per million for all causes at these age-periods will serve to indicate the contrast. The Northern Counties, with Wales and Monmouth, show certain excesses. For example, in the Northern Counties the male death-rate from all causes exceeds that of Scotland at each age-period above 5 years, and the female death-rate at the ageperiods 5 to 115 and from 65 onwards.
Some causes of excess in the Northern Counties are possibly inconstant, e.g., influenza and pneumonia, which yield higher rates at ages 5 to 75 among males.
Rheumatic fever and heart disease are also in excess throughout the same ages, and arteriosclerosis from 45 to 75. But there is also more enteric fever after 15 and an excess rate from tuberculosis of the respiratory system from 5 years onwards.
In Wales and Monmouth again, the death-rate of each sex is higher.at the ages 15 to 25. SOME OF THE DISEASES WHICH YIELD HIGHER DEATH-RATES IN SCOTLAND.
In reviewing the tables on which these notes are based, the higher rate in Scotland at once arrests attention. Confining our scrutiny still to all ages, we have the following contrasts: For the commoner infectious diseases the excess in Scotland is marked. For scarlet fever, but particularly for measles and whooping-cough, the rate in Scotland is much above those for all the districts in England. This is not special to the selected years, as we shall see afterwards. For diseases of the central nervous system the rate in Scotland still leads. The lower phthisis rate in Scotland is in marked contrast with the rate from other forms of tuberculosis.
Our comparison so far has shown that for each sex at ages under 5, and for " All Ages" the death-rate of Scotland exceeds that of England and Wales as a whole, and also those of its several divisions; further, that in the Midland and Southern Counties, the population of which exceeds 22' millions, the death-rate of the sexes at each age-period is lower, and especially in the earlier ages much lower than the corresponding rates for Scotland.
Ages 0 to 5.
The causes of the difference at ages 0 to 5 years thus become of importance, because the rate is uniformly higher in Scotland, and the extent of the contrast may be represented in the following table: 
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Infectious Diseases under 1 year. The contrasts here and the excess in the Scottish rate are shown in Table IX , the numbering of the groups being similar to that adopted in Table VI for all ages   TABLE IX Ages 1 to 5 years. A similar analysis of the deaths from infectious diseases at ages 1 to 5 shows the following differences:- The Relationship between the Infant Death-rate and that of the Ages 1 to 5 years.
It has elsewhere' been suggested that conditions prejudicial to infant life continue to affect the immediately succeeding years, and there is evidence that a high infant death-rate is associated with a high rate during the 1 to 5 years period. This is shown in death-rate at these years as a percentage of the infant rate, the female ratio is always greater than that of males, although male infants are subject to a higher death-rate than female. 
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DISEASES OF THE ORGANS OF RESPIRATION.
We have already seen in Table VI that the rate for pulmonary phthisis is lower in Scotland than in the English divisions, excepting the Midlands. It might be said that as our rooms are larger, mass infection will be more diluted, but on the otber hand it may be that a more rigid exclusion of the fibrotic. chronic bronchitic from the chronic tuberculous lung may explain part of the difference. Be that as it may, the other causes of death from diseases of the respiratory organs present the same contrast as do the infectious diseases.
The following table shows, for all ages and for each sex, a slightly higher rate in Scotland for pneumonia, bronchitis and the other non-tuberculous affections of the respiratory organs. When tuberculosis -of these organs is added, the male rate in England for all forms of respiratory disease exceeds that of Scotland, but not the female rate, so that, apart from tuberculosis, respiratory diseases would appear to be more prevalent in Scotland. Here, however, differences in method of classification must be kept in view. Diseases of the heart and lungsless tuberculosis-taken together give an equal rate for both countries. . CD ce RHEUMATIC FEVER, HEART DISEASE, ARTERIO-SCLEROSIS, NEPHRITIS AND CIRRHOSIS OF LIVER. In all these diseases, with the exception of nephritis, the rate for Scotland is below' each of the divisions of England and Wales, and the relationship is not altered by inclusion of the " other diseases of the circulation."
Two questions only need be suggested: (1) Is the nephritis rate in Scotland higher as a late result of our scarlet fever ? (2) Is chronic alcoholism related to the higher rate in England from arterio-sclerosis and cirrhosis of the liver ?
SUMMARY. The foregoing illustrations are based on the deaths occurring in the years 1921-23. They do not exhaust the kind of information which a comparison of this sort brings out. They show a higher death-rate in Scotland for each sex at all ages, and also for children under 5, than occurs in any of the geographical divisions of England and Wales. To a considerable extent the higher death-rate among children arises from a greater prevalence of the infectious diseases of childhood, but especially of measles and whooping-cough. This excess is not special to the years under review, although measles shows a high death-rate in 1922. It would appear that since 1871, at least, whooping-cough has been uniformly more fatal than in England, and measles since 1891. The illustrations further show that for influenza and the infectious diseases of the central nervous system the death-rate for Scotland is again higher. The contrast presented between pulmonary tuberculosis and other forms of tuberculosis opens up a wide question regarding the relative prevalence of animal tuberculosis in the two countries.
Finally, the illustrations show that if we take another group of diseases altogether-one, so far as we know, not primarily related to the condition of the air supply-the contrast is entirely the other way, the rates, excepting that for nephritis, being higher in England. The obvious suggestion therefore is, I think, that without further inquiry we cannot dissociate the higher incidence of infectious diseases in Scotland from its system of housing in tenements.
Many years ago Sir Arthur Newsholme inquired into the vital statistics of the then comparatively recently erected blocks of tenement houses in London, as illustrated by the Peabody Buildings and others of a similar type, and compared them with those of London as a whole. Among the conclusions one reads:-"The death-rate at different groups of ages is lower in the Peabody Buildings than for the whole of London, with the exception of the ages 0 to 5 and 15 to 25," and ". . . the diseases more immediately due to direct infection (scarlet fever, diphtheria, and, still more, whooping-cough and measles) . . . are more fatal and therefore probably more prevalent."
Tenement houses differ much in design. But the common close, and the unventilated common stair, are in obvious contrast to the house which opens directly from the freely-moving external air.
Finally, there seems need for a much more exhaustive comparison of national death-rates than has been possible within the limits of this paper, and this implies a uniform method of classifying deaths.
Discu8sion.-Dr. JANET LANE-CLAYPON said that although she had been deeply interested in Dr. Chalmers' paper, she was not quite able to follow his hypothesis without some further investigation. She understood that Dr. Chalmers regarded the differences in the death-rates as attributable solely to housing conditions. Since Sir Arthur Newsholme's work on the Peabody Buildings had been published, a great number of large tenement dwellings had been built in London, and were to be found in boroughs such as Holborn, Chelsea, Westminster, and so forth-districts in which the mortality rates were very favourable. She was not sure of the precise meaning attributed by Dr. Chalmers to the term " cottage." Did he regard as cottages the immense number of so-called " let-down " houses which formed the dwellings for working-class people over what must amount in all to I When the sexes are taken separately certain differences are seen. Males in the Midlands have a lower rate in group 16; and in Wales and Monmouth the female rate for group 25 is higher and in 24 lower. some square miles scattered over the northern parts of London? These houses were certainly not cottages in the ordinary acceptation of the term, and she thought that the staircases, which were often in a poor state of repair and not always by any means wellventilated, were not so satisfactory as-the staircases in the majority of the tenements. It would, she thought, be possible to obtain sufficient data of mortality-rates from the tenement dwellings in London to compare with those of Glasgow. However, as Dr. Chalmers had said, there were "tenements and tenements," and it might well be that the tenements of London would not be suitable for such a comparison with those in Glasgow.
The PRESIDENT, Dr. GREENWOOD, Dr. TAPPER, and other Members of the Section took part in the discussion.
Dr. CHALMERS (in reply) observed that there was nothing in the analysis to suggest that tenement life might not be as healthy for adults as life in hotels or barracks; but the position was different for children under 5 years of age, especially with regard to infectious diseases. As affecting them the conditions were more comparable with what occurred in a residential school when invaded by -measles, except that the child population of the tenement was younger and more susceptible to fatal attack. With regard to the general death-rate for the Northern Counties, which most nearly approached that of Scotland, this was caused not by infectious diseases at ages under 5; in these counties males had a higher death-rate from 5 years onwards and females at selected periods (5 to 15 years) and from 65 years upwards. But the higher rates in males were due to pulmonary tuberculosis, bronchitis and pneumonia, rheumatic fever, heart disease, arterio-sclerosis, diabetes, &c., which for the most part were outside the category of air-borne diseases.
With regard to uniformity in classifying the causes of death, it was, of course, quite true that no miethod of recording could be more accurate than the prevailing custom in certifying them. It might be difficult to arrive at an international system, but, as between the populations north and south of the Tweed, it did seem worth while making an effort at a greater uniformity than was at present illustrated by the contrasts presented in the classification of diseases of the heart and lungs.
POSTSCRIPT.-Arising from the suggestion of Dr. Major Greenwood, I have taken occasion since the discussion to compare the death-rates of Manchester and Glasgow for the years 1914-1922.
Excluding measles from both, the average rate for Glasgow was 16'1, and for Manchester 14'3, a difference of 12-6 per cent. in favour of Manchester. But the measles death-rate of Glasgow for these years exceeded the corresponding rate for Manchester by 69 per cent. If we exclude 1922, when the rate for Glasgow was unusually high-being two and a half times that for Manchester-the excess for the others years was still 51 per cent. IT is easy to-day to appreciate the influences and the value of the co-operation of the Universities in the advancement of the public health: research in the laboratory and in the field; the training of administrative officers of all grades; whose duty it is to apply the ever-increasing knowledge the demonstration to governing bodies of the fact that money properly spent in lessening the sum of avoidable human miseries is worth spending, advancement of an educated public opinion in those matters; and the making plain to every citizen what lies in his power to do for himself. But we must remember that the more successful are sanitary operations, the less apparent is the need for them. Memories are short, and if we make a clean sweep of our historic past, so far as the prevention of disease is concerned, and fail to keep alive the recollection of bygone conditions, we lose the lesson which experience has taught, as well as the full significance of the initiation of the movements from which so much resulted.
